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Chemical constituents from walnut green husk: Phenols
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Abstract; Walnut green husk, a traditional Chinese herbal medicine, is often used for analgesic, anti-inflammatory, an-
tibacterial , anti-tumor and so on. Previous studies show that walnut green husk contains lots of phenolic compounds. In
order to get more monomer compounds and to facilitate better study of its physiological mechanism, 80% ethanol extract
of walnut green husk was separated by the chromatography (' macroporous resin HP-20SS, Sepadexs LH-20, and HPLC)
and ten compounds were obtained. Their structures were identified by MS, 1D ('H and “C) NMR, 2D (HSQC, HM-
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BC) NMR spectral data analyses, as well as comparison with reported data as:gallic acid (1), methyl gallate (2), p-

hydroxybenzoic acid (3), methyl-3,4-dihydroxybenzoate(4) , 6-O-caffeic acid-D-glucose (5), 6-0-gallicacid-glucoside
(6), 4, 8-dihydroxy (7), 4,5, 8-trihydroxy-1-tetralone (8 ), 5, 8-dihydroxy-1-tetralone (9), 4-hydroxy-1-tetralone

(10). Compounds 5 and 6 were isolated from the genus Juglans for the first time. The results can provide a reference for

further study on the chemical composition and pharmacological effects of walnut green husk.

Key words: walnut green husk, constituents, structure identification

FtkJE (Juglans ) J& XL 4 26 4 0 49 B 16
Bt (Juglandaceae) , 2 FIE A 20 250, £ EH
WULEA S A, B AR AL Aedb PEdb AR A
HuIX (2R LR ,2007) o A%BETE B2 AR R B A1
B TEREL v Ak B SO e A, R
PEFE PP 6 % — 26 R JRBe o B B A 289 T A
ffEE IR PO SRS — IR (B R TS 2%,
1999) . IR b5 I TRYT B Btz B 1 240
WAERE . BFR R Kb & A K i 2 ik
SR (PR 7AE,2015) , B ARG (2016) Mk
FES BB R BT BRI SRR T M
SRR (2015a,b) N A TEHERS -0 85 I & T
2 BB FIRHER A TR KO AR
I BT LER WRIIR R P nHERR | AE
iR o] -H AR . BN A (2015) N B AR IE T
S oo B 4 ) 5-0-WIMERE IS 25 TR T g \3,5-—
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o) WERET 4-F2 32, 6- — B A IR -1-0-8-D-1k
MR M, 2 PR ST R IR B BRI A
W PR PR P ST (R BT - )
MEIAE 2015 524 2014)

Ry T Gk AR K 2 PR o R LAY
MR BT Z2 1 2 2 5T, Ao G R R B
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e K 22, JF456 MS il NMR HAR, Xk
YA S E . W%t 10 MBI &,
FEASETRE B FEE,

1 MEE T &*

1.1 {XEFndet
IS N-1100 JE §% 78 B AL (R i BRAL A W] ) 5

Brucker Avance 500 MHz 8 T A% # I 95 % 3% 1 ( i
# Burck 22w ) 5 AR S 2 ] #5035 A (b 5
FEHR) T Z M F,y, (0.2 mm thick, Merck
KGaA , Darmstadt, Germany) ; KFL# g HP-20( H
A =252k X 241 |, Diaion HP-20SS (75 ~ 150
pm, Mitsubishi Chemical, Tokyo, Japan) ; MCI gel
CHP 20P (75 ~ 150 pm, Mitsubishi Chemical,
Tokyo, Japan) ; Sephadex LH-20 (25~ 100 pm, GE
Healthcare Bio-Science AB, Uppsala, Sweden) ., JF
FHGR P OB O e SR OB AT
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W Fr.3 58501 S i oK S840l 2B RsEd
UEJ5 , 1 Sephadexs LH-20(8 ¢cm x 40 cm) J2#THE,
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Fr.38(4.2 g) . SRIEAS 5 B AMFER 4T MCT gel



4 1 B . OETT B Akl Oh e — B R &1 465

COOH COOCH, COOH
HO OH HO OH

OH OH

1 2 3

de

7

{@w

COOCH3

pel
7 9 R

4 5 ; OH

sefielce

OCH3

8 9 10

K1 fka¥1-10 sy

Fig. 1 Chemical structures of compounds 1-10

CHP 20P, KALF g HP-20SS 2504 A IS , 345 &
H I H 21 T 8 8 250 A 8 i 1 5 45 O 1 o B A 2
AW 1(6 mg) ALAH 2(30 mg) fLBW) 3(26
mg) MG 4(14 mg) LGP 5(8 mg)

W Fr.4 (25 g) #5008 A D i B K 5850 1
fi#t | 4 Sephadex LH-20(6 em x 30 cm) JEHTHE, #H4T
T BE VML (K- EE 1 - 2 1), & rE R AR
SRR 53 7 /I\KIEJE’J%M}, Bl Fr.41(3.2 g) .
Fr.42(1.8 g) \Fr.43(1.5 g) \Fr.44(1.1 g) \Fr.45(2.3
g) Fr.46(1.2 g) Fr.47(2.0 g) ., RIG¥ETREN
43315 MCI gel CHP 20P , Diaion HP-20SS 251 fh A%
Rg, IT45 G TP AR i 2% w5 80 AR (1 i 5 45 1k
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ESI-MS /R 4> T8 T 18N m/z:169.0160 [ M-

H] ™ #EE S 1 194578 C,H O, H-NMR
(500 MHz, Methanol-d, ) 87.06 (2H, s, H-2, 6)
BEET]®RE 550" C-NMR (125 MHz,
Methanol-d,) & 170.5 (C-7), 146.4 (C-3, 5),
139.6 (C-4), 122.0 (C-1), 110.3 (C-2, 6).
RS & A S (2000) A B’J;izlx#
B EREY 1 NEE TR,

&Y 2 Eéﬁﬁk 45 w5 43 #E 5L HR-
ESI-MS .78 73 T & T & h m/z. 183.0313 [ M-
H] ™ HENE & 2 E@éﬁiﬁ% C,H,0,.'H-NMR
(500 MHz, Methanol-d,) & 7.04 (2H, s, H-2, 6)
REWE TS5, 3.81 (3H, s, -OCH,) ;" C-
NMR (125 MHz, Methanol-d,) & 169.0 (C-7, C=
0), 146.7 (2C, C-3, 5), 139.5 (C-4), 121.2
(C-1), 110.0 (2C, C-2, 6), 52.3 (C-8,
-OCH,) , iR%di 5 (42245 2255 ,20006 ) 4 1A Y
A—F B EAEY 2 HEETFRFER.

RGY 3 Rk R, R & 7 BT HR
ESI-MS 7R 43 F B F &8 m/z: 137.0270 [ M-
H] ™ML &% 3 195 Xk C,H 0, H-NMR
(500 MHz, Methanol-d,) & 7.88 (2H, d, J = 8.8
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Hz, H-2, 6), 6.82 (2H, d, J = 8.8 Hz, H-3, 5)
E’Jﬂ:%h@—f%ﬂﬂﬁﬂi F{5 5% ; " C-NMR
(125 MHz, Methanol-d,) & 170.1 (C-7) k2410
B ml J & A — D EAE 508, 163.3 (C4), 133.0
(C-2,6),122.7 (C-1), 116.0 (2C, C-3,5),
RS2SR (2014) fiE A 3R A — 2L éﬁzkm
A& 3 WX FRILEH R
a4 Ak AR, AR & P HR-

ESI-MS 7R 43 1 8 F 1§ 8 m/z:167.0415 [ M-

H] ™ ik &9 4 195> 78 CgH 0, . H-NMR
(500 MHz, Methanol-d,) & 7.56 (1H, dd, J=8.7,
1.9Hz, H-6), 7.54 (1H, d, J = 1.9 Hz, H-2),
6.84 (1H, d, J = 8.7 Hz, H-5) RN =L, IE
i ABX £%4;,3.89 (3H, s, -OCH,) & H &I F T
{5516 ; "C-NMR (125 MHz, Methanol-d,) & 170.1
(C-7), 152.6 (C-4), 148.6 (C-3), 125.3 (C-6),
123.1 (C-1), 115.8 (C-2), 113.8 (C-5), 56.4
(C-8) o VA L-%di 50 #H FHAIZ Al 58 (2010) iz 18
A — B B BB Y 4 Ry 3, 4- TR R
TR H g

EY s WE Gk R, WIS PFE HR-

ESI-MS 7R 43 1 & F 1§ 8 m/z:341.0872 [ M-

H] ™ ENAAE Y 5 15 +30h CsH 0, H-NMR
(500 MHz, Methanol-d,) & 7.08 (1H, dd, J =

1, 1.9 Hz, H-2), 6.96 (1H, d, J = 8.1 Hz, H-
6), 6.80 (1H, d, J = 8.1 Hz, H-5) #i#iZib&
YhEH — A ZBUCR A, 7.58 (1H, d, J =
15.9 Hz, H-7), 6.28 (1H, d, J = 15.9, 1.9 Hz,
H-8) AU+ 15 5 06, Ui i A & 90 b & A
MERR, 5.13 (1H, d, J = 3.5 Hz, a-glucaoseH-1) ,
4.53 (1H, d, J = 7.8 Hz, B-glucaoseH-1) , 4.52~
3.18 (m, H-gle) o7 bH i FoA T 15 5 0%, P C-
NMR (125 MHz, Methanol-d,) 8. caffeoyl; 169. 1
(C-9'), 169.2 (C-9'), 149.6 (C-3"), 147.1 (C-
4"y, 147.1 (C-4"), 146.8 (C-7"), 127.7 (C-6"),
123.0 (C-1"), 116.5(C-5"), 115.1 (C-5"), 114.9
(C-2"), 114.8 (C-2"). a-glucaose: 94.0 (C-la),
75.5 (C-3a), 73.8 (C-2a), 72.0 (C-5a), 70.8
(C4a), 64.8 (C-6a), B-glucaose:98.3 (C-18),
77.9 (C-38), 76.2 (C-28), 74.8 (C-58), 71.8

(C-48), 64.9 (C-68), d 4.52,4.42 W] i [ {37
Bl caffeoyl 5 gleC-6 1 #H3%, DA I i 5
VPARFAE (2012) i ) A — 30, lUE B &  5
9 6-0-BNMET -D-7 25 B
& 6  H kAR, i 4E & 45 P Ui HR-
ESI-MS /R 43 T 8 T 6N m/z:331.0649 [ M-
H] W& 6 s FX K CyH, 0, H-
NMR (500 MHz, Methanol-d,) & 7.09 (2H, s, gal-
loyl-H) , 7.08 (2H, s) N&E TR 71550,
5.12 (1H, d, J = 3.7 Hz, a-H-gle-1), 4.54 (dd,
J =119, 2.0 Hz, 1Ha-H-glc-6a), 4.53 (1H, d,
J = 7.8 Hz, B-H-gle-1) , 4.48 (1H, dd, J = 11.9,
2.1 Hz, B-H-gle-6a), 4.42 (1H, dd, J = 11.9,
4.9 Hz, B-H-glc-6b), 4.38 (1H, dd, J = 11.9,
5.5 Hz, a-H-gle-6b), 4.07 (1H, ddd, J = 10.0,
4.8,2.1 Hz, B-H-gle-5), 3.73 (1H, t, J = 9.3
Hz, B-H-gle-4) , 3.59 (1H, ddd, J = 7.2, 6.2,
3.2 Hz, a-H-gle-5), 3.47-3.38 (4H, m,
2,3,4, B-H-gle-3), 3.19 (1H, dd, ] = 8.8, 7.8
Hz, B-H-glc-2) %M1 115 5 1%; "C-NMR
(125 MHz, Methanol-d, ) 8;galloyl:168.4 (-C=0,
C-7), 168.3 (-C=0, C-7), 146.4 (2C, C-3, 5),
139.8 (C-4), 139.7 (C-4), 121.4 (C-1), 121.3
(C-1), 110.2 (C-2, 6), 110.1 (C-2, 6) H&EHE
T E R {5E 5, Glucaose: 98.2 (C-18), 93.9
(C-la), 77.9 (C-38), 76.2 (C-58), 75.5 (C-
28), 74.7 (C-3a), 73.7 (C-5a), 71.9 (C-2a),
71.6 (C-48), 70.8 (C-4a), 64.9 (C-68), 64.8
(C-6a) N % B 550, LSS
Kashiwada et al( 1984 ) i 3B f%) JE A — 2, il % %2 1k
HW 6y 6-0- BT IR-HA BT .
REW T HER R, BE S P HR-
ESI-MS /R 5% F & T & m/z:177.0557 [ M-
H] ™ #5917 8953+ € H,,0,, ' H-NMR
(500 MHz, Methanol-d,) 7 [X 8 7.51 (1H, dd,
J =8.4,7.5Hz, H-6) i F{55587.07 (1H, d,
J = 7.5Hz, H5), 6.85 (1H, d, J = 8.4 Hz, H-
T)BIRAS d W AE S WA L T R 3R Y ABX
24, 4.84 (1H, dd, J = 8.1, 3.8 Hz, H-4),
2.90 (1H, m, J = 17.8, 7.4, 4.6 Hz, H-2), 2.67

a-H-gle-
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(1H, m, H-2), 2.30 (1H, m, H-3), 2.16 (1H,
m, H-3); “C-NMR (125 MHz, Methanol-d,)
206.2 (C-1), 163.6 (C-8), 148.5 (C-10), 137.9
(C-6), 118.8 (C-5), 117.7 (C-7), 116.5 (C-9),
68.2 (C-4), 35.9 (C-2), 32.5 (C-3) a-ZEfiFHEA
BRI 10 DMR{55 . DL 3 5 Min et al (2008)
B R — 3, R A T T 4,8- R A
1-PU S 250

&Y 8 kAR, M4 & P iE HR-
ESI-MS 7R 43 F 8 F &8 m/z: 207.0645 [ M-
H]™HEmfk &9 8 B4 FxXUk €, H,0,, H-NMR
(500 MHz, Methanol-d,) & 7.09 (1H, d, J = 9.0
Hz, H-6), 6.78 (1H, d, J = 9.0 Hz, H-7) 4
TR AB £55, 4.91 (1H, dd, H-4), 3.41
(3H, s) WA F15 5%, 3.0(1H, m, H-2),
2.50 (1H, dddd, J = 17.9, 4.6, 2.4, 0.6 Hz, H-
2),2.42 (1H, m, H-3), 2.06 (1H, dd, J =
13.9, 4.6, 2.6 Hz, H-3) ;" C-NMR (125 MHz,
Methanol-d,) & 206.7 (C-1), 157.0 (C-8), 148.5
(C-5), 127.7 (C-10), 126.4 (C-6), 119.2 (C-
7), 116.6 (C-9), 70.3 (C-4), 33.7 (C-2), 27.8
(C-3) a-ZE W A B 4% 1) 10 P85 5, 8 57.0
(-OCH,) . LA ¥4 5 Liu et al(2008) 4fzif 1) %
A—F, MR A Y 8 R 5,8- R k-4 A -
1-PU & Z5 i

EW 9 kAR, B4R & P E HR-
ESI-MS 7R 43 F 8 F &8 m/z:177.0573 [ M-
H] ™ 4S9 9 195 F Xk € H, 05, ' H-NMR
(500 MHz, Methanol-d,) & 6.98 (1H, d, J = 8.9
Hz, H-6), 6.61 (1H, d, J = 8.9 Hz, H-7) Z i
TR AB R4, 2.86 (2H, t, J = 6.2 Hz,
CH,), 2.64 (2H, m, J = 6.2 Hz, CH,), 2.06
(2H, m, J = 6.2, CH,);"”C-NMR (125 MHz,
Methanol-d,) & 207.0 (C-1), 157.1 (C-8), 147.3
(C-5), 131.6 (C-10), 118.0 (C-6), 115.7 (C-
7), 101.4 (C-9), 39.8 (C-2), 24.1 (C-3), 23.5
(C-4)°H a-ZEMIEABLZ ) 10 k{55 . DL L%k
P55 Khalafy & Bruce (2002) i3 i) A — 2, #
YEAL G 9 N 5, 8- B 1-DU A ZEHR

EW 10 H kR, R4 2 P E HR-

ESI-MS % /R 43 F B F W m/z: 161.0680 [ M-
H]™#Elfb &% 10 1945y F Xk CyH,,0,." H-
NMR (500 MHz, Methanol-d,) & 7.95 (1H, dd,
J =7.7 Hz, H-8), 7.65 (2H, m, H-5, 6), 7.43
(1H, m, H-7) MR LA T15 5 0§, 4.94
(1H, s, H-4) RS T F155 1, 2.86 (1H,
ddd, J = 17.4, 7.2, 4.7 Hz, H-2a), 2.63 (1H,
ddd, J = 17.4, 10.0, 4.7 Hz, H-2b), 2.37 (1H,
dddd, J = 12.9, 10.0, 8.3, 4.7 Hz, H-3a), 2.12
(1H, dddd, J = 12.9, 10.0, 8.3, 4.4 Hz, H-3b) ;
"C-NMR (125 MHz, Methanol-d,) 8200.0 (C-1),
147.9 (C-10), 135.2 (C-6), 132.3 (C-9), 129.0
(C-8), 128.5 (C-7), 127.6 (C-5), 68.3 (C-4),
36.3 (C-2), 33.1 (C-3) a-ZEFRAFEALEZM 10 4~
WA . LA R 5 Fa 1 92 45 (2014 ) iz 1y He A
— 5 MO EL A 10 Dy 4-FR -1 S ZER

3 4k

UTAER [ N AP 5C T BBk 5 B 1Y BF 58 4 52 %
TE, 6T B 42 U n] LAAT O R SR Bt e 390,
TR BT DR S A AT R B
4k =2 1 73 Il BEAR G i 0 s R 1y T K
NMR (MS B 5 A7 55 45 25 1 38 31 07 vk 32 FHBER A
TsE . AU NEME P s mE T 10
mRAL G, IR &Y HA JUA e/,
B RS HRA MR SUMEEMN, ZRE S
Yy HAREAEH] , X Le 45 R B T B 7R R R
RN . BRI A Wl TR R LA KA 5 7
JRAEAE R 0 1 M FA AR R PR e, A
AR Zh REMEAE FT Y W 5 L) B2 A FH AL BRATY 5 0 — 25
wr5E
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